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(54) SUBSTRATE TREATMENT FOR COATING AS WELL AS MATERIAL TO BE COATED AND 
COATED BODY 

(57)Abstract: 

PURPOSE: To provide the method for substrate 
treatment of coating which enhances the adhesion 
property of a material to be coated and a coating film by 
subjecting this material to be coated to a surface 
treatment as well as the material which is to be coated 
and is subjected to such treatment and the coated body 
formed by coating the material to be coated. 
CONSTITUTION: A metallic plate is used as the material / 
1 to be coated and is bored with many through holes 3 
by irradiating this material with a laser. The through / ( 

holes 3 are formed to 0.1 to 0.5mm diameter on the / i~ a ift&? 

surface to be coated and to 0.1 to 0.5mm on the rear 
surface thereof by controlling the focus of a laser beam. 
The surface of the material 1 which is to be coated and 
is bored with the through holes 3 is washed and 
thereafter, the surface is coated with the coating 
material in such a manner that the coating material is 
fitted by intruding of coating film anchor parts 4 into the 
through holes 3 from the coating film 4 having 0.3mm 
film thickness, by which the coating body 5 is obtd. 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The paint surface treatment approach characterized by preceding painting and opening 
many through tubes with a diameter of 0.1 -0.5mm in painted material. 

[Claim 2] The paint surface treatment approach characterized by making the diameter in the rear 
face larger than a diameter [ in / for said through tube / the painted surface-ed of said painted 
material ] in the paint surface treatment approach according to claim 1. 
[Claim 3] It is the paint surface treatment approach characterized by for said through tube 
irradiating laser in the paint surface treatment approach according to claim 1 or 2, and opening. 
[Claim 4] The paint surface treatment approach characterized by arranging the painted surface- 
ed of said painted material horizontally, and opening said through tube from the lower part of 
painted material in claim 1 and the paint surface treatment approach according to claim 2 or 3. 
[Claim 5] The paint surface treatment approach characterized by arranging the painted surface- 
ed of said painted material horizontally, and opening said through tube by the laser radiation from 
the bottom slant of painted material in the paint surface treatment approach according to claim 
1 or 2. 

[Claim 6] The paint surface treatment approach characterized by adjusting the focus of a laser 
beam and changing the diameter of said through tube with the painted surface-ed and rear face 
of painted material in claim 3 and the paint surface treatment approach according to claim 4 or 
5. 

[Claim 7] The paint surface treatment approach characterized by using a metal plate for said 
painted material in claim 1, claim 2, claim 3, claim 4, and the paint surface treatment approach 
according to claim 5 or 6. 

[Claim 8] Painted material characterized by preparing the through tube of a large number with a 
diameter of 0.1 -0.5mm. 

[Claim 9] It is the painted material characterized by the diameter in the rear face being larger 
than a diameter [ in / on painted material according to claim 8 and / in said through tube / the 
painted surface-ed of said painted material ]. 

[Claim 10] It is the painted material characterized by said painted material being a metal plate in 
painted material according to claim 8 or 9. 

[Claim 1 1] The paint object which consists of the painted material which prepared the through 
tube of a large number with a diameter of 0.1 -0.5mm, a paint film which carried out stratification 
on this, and the paint film support section which entered and ****(ed) in said through tube from 
said paint film. 

[Claim 12] It is the paint object characterized by the diameter in the rear face being larger than 
a diameter [ in / on a paint object according to claim 1 1 and / in said through tube / the painted 
surface-ed of said painted material ]. 

[Claim 13] It is the paint object characterized by said painted material being a metal plate in a 
paint object according to claim 11 or 12. 



[Translation done.] 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the paint surface treatment approach, painted 
material, and a paint object, and relates to the paint surface treatment approach which raises 
the adhesion of painted material and a paint film, the painted material which performed this 
processing, and the paint object which painted to the painted material by performing surface 
treatment to painted material especially. 
[0002] 

[Description of the Prior Art] For example, metal plates, such as the aluminum quality of the 
material and quality of iron steel materials, are painted material currently used in the large range, 
such as sheathing of the outer wall of a building, a roof, or an automobile. And paint of the front 
face of this metal plate was further performed through many strokes of undercoat, a second 
coat, and glazing, after cleaning by removing a part for the fats and oils which has adhered on 
the surface of a metal plate as surface treatment. 

[0003] And the physical method of using power tools which carry out acceleration injection of 
the still more nearly granular abrasives as the surface treatment in the metal plate used for 
sheathing, and are thrown at a painted surface-ed, such as blasting and a disc sander (polish 
foil), Or by the chemical approach of applying a pro oxidant to a painted surface-ed, by giving 
irregularity to the painted surface-ed, the surface area of a painted surface-ed was increased, 
and the guide peg of a paint film gave the loan, and the adhesion of the paint film to painted 
material was increased. 
[0004] 

[Problem(s) to be Solved by the Invention] However, when the paint object which applied the 
coating to the front face of the metal plate which performed said surface treatment was used as 
sheathing of a building, by the repeat of the severe heat conditions by the sun, the difference in 
the coefficient of thermal expansion of a metal plate and the resin which is a coating became a 
cause, the paint film blistered and the exfoliation had arisen. 

[0005] Moreover, distortion arose in painted material by the thermal expansion by the sun, the 
image reflected in the front face of a paint object was made distorted, and there was a problem 
of the contraction sound of the painted material which was expanding occurring in the evening. 
This is remarkable when painted material is a metal plate. And in batten-seam-roofing ****** 
represented in a metal foof, since the bending part was pulled, it was easy to produce exfoliation 
of a paint film. On the other hand, in the metal plate used as sheathing of an automobile, there 
was a problem that lightweight-ization for it being necessary not only to raise design nature, but 
there being a problem on which a paint film exfoliates in bending processing in the production 
stroke of an automobile, and raising the effectiveness of fuel consumption also had to be 
attained. 

[0006] Furthermore, in the seashore district, since the adhesion of a metal plate and a coating 
was not enough, the problem of being easy to generate rust by adhesion of salinity had arisen. 
Moreover, except for the problem of rust, such a problem is assumed, also when using for 
painted material, other materials, for example, plastics material. 
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[0007] 

[Means for Solving the Problem] In order to solve said technical problem, this invention is strong 
and offers the painted material, paint object, and the paint surface treatment approach of 
excelling in weatherability. That is, as indicated to claim 1, this invention precedes painting and 
relates to the paint surface treatment approach characterized by opening many through tubes 
with a diameter of 0.1-0. 5mm in painted material. 

[0008] In addition, having set to 0.1-0. 5mm the diameter of the through tube opened in painted 
material is based on the reason explained below. In a hole with a diameter of 0.3mm or less, it is 
hard to produce leak in the roof of a building. Moreover, if the general paint as a sheathing 
material is carried out to the painted material which the 0.5mm through tube is opening, the 
diameter of the through tube after paint will be set to 0.3mm or less. Therefore, even if 0.5mm or 
less, then a through tube are not closed by the paint film in the magnitude of the through tube 
opened in painted material, leak in the roof is not produced. On the other hand, if the diameter of 
the through tube before paint is smaller than 0.1mm, the operation effectiveness of the through 
tube to the paint film mentioned later will not arise. 

[0009] Here, as indicated to claim 2, if characterized by enlarging the diameter in the rear face, it 
is more effective than a diameter [ in / for said through tube / the painted surface-ed of said 
painted material ]. Moreover, as indicated to claim 3, if characterized by irradiating laser and 
opening it, case [ whose painted material is / like a metal plate ], it is suitable [ said through 
tube ] as an approach of opening a through tube. 

[0010] As laser, carbon dioxide gas laser, an YAG laser, or excimer laser is suitable, for example. 
And if it is the paint surface treatment approach characterized by arranging the painted surface-, 
ed of said painted material horizontally, and opening said through tube from the lower part of 
painted material as indicated to claim 4, it is still more suitable as an approach of opening a 
through tube. 

[001 1] Furthermore, it will become a more suitable approach, if the painted surface-ed of said 
painted material is arranged horizontally and said through tube is opened by the laser radiation 
from the bottom slant of painted material, as indicated to claim 5. Moreover, what is necessary is 
to adjust the focus of a laser beam, to locate the focus of a laser beam near the front face of 
painted material, and just to irradiate it like claim 6, as the paint surface treatment approach 
characterized by changing the diameter of said through tube with the painted surface-ed and 
rear face of painted material, when opening a through tube which irradiates laser and was 
indicated to claim 2. 

[0012] These paint surface treatment approaches are the optimal, if it is characterized by using 
a metal plate for said painted material as indicated to claim 7. And by giving these paint surface 
treatment approaches to painted material, as indicated to claim 8, it becomes the painted 
material characterized by preparing the through tube of a large number with a diameter of 0.1- 
0.5mm. 

[0013] Moreover, as indicated to claim 9, said through tube can also be made into the painted 
material characterized by the diameter in the rear face being larger than the diameter in the 
painted surface-ed of said painted material. Furthermore, as indicated to claim 10, said painted 
material also turns into painted material characterized by being a metal plate. 
[0014] Subsequently, by painting these painted material, as indicated to claim 11, it becomes the 
paint object which consists of the paint film support section which entered and ****(ed) in said 
through tube from the painted material which prepared the through tube of a large number with a 
diameter of 0.1 -0.5mm, the paint film which carried out stratification on this, and said paint film. 
Moreover, as indicated to claim 12, said through tube can also be used as the paint object 
characterized by the diameter in the rear face being larger than the diameter in the painted 
surface-ed of said painted material. 

[0015] Furthermore, as indicated to claim 13, said painted material also becomes the paint object 

characterized by being a metal plate. 

[0016] 

[Function] Although adhesion is secured by association with chemical painted material and paint 
film of a paint object, like this invention, by opening a through tube with a diameter of 0.1 -0.5mm 
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in painted material, the through tube of painted material is filled up with a coating, and it carries 
out desiccation solidification and, in the usual case, becomes with the paint film on a painted 
surface-ed, and the paint film support section of one. And by this paint film support section, also 
physically it joins together and it not only combines painted material and a paint film chemically, 
but unifies them. 

[0017] Moreover, the distortion by the thermal expansion of painted material or bending of 
painted material is absorbed in the part of a through tube by opening many above through tubes 
in painted material. And a painted surface-ed side is small in the diameter of a through tube, and 
the paint film support section of escaping easily in this through tube is lost by enlarging a rear- 
face side, next, the thing for which laser is irradiated as an approach of opening a small through 
tube called the diameter of 0.1 -0.5mm in painted material — for example, also when making a 
hard metal plate into painted material, it becomes easy to open the through tube of desired 
magnitude. And the diameter of a through tube can be adjusted with a precision sufficient [ also 
changing magnitude by its painted surface-ed and rear-face side ] by adjusting the focus of a 
laser beam. 

[0018] And if the focus of a laser beam is located near the painted surface-ed of painted 
material, since the hole through which laser pierces will become so large that it goes previously 
by the same principle as the time of a bullet breaking through an object, a painted surface-ed 
side is small in the diameter of the through tube of painted material, and it can perform enlarging 
a rear-face side easily. Moreover, if a hole is opened by the big pulse wave of peak power, result 
precision will increase further. 

[0019] and the unnecessary object produced in case a through tube is opened by arranging 
painted material horizontally and opening from the lower part of painted material when opening a 
through tube — the self-weight — from a hole — falling — a hole — it prevents adhering to 
inside or a painted surface-ed. There are some which this unnecessary object is the mixture of 
molten metal and an oxide made when opening a non-penetrated hole in a metal by laser 
radiation, and are called dross, and this has a bad influence on adhesion and the appearance of a 
paint film. 

[0020] Here, if it does not arrange just under the location where painted material carries out 
laser radiation of the laser equipment but a through tube is opened by the laser radiation from 
the bottom slant of painted material, since a through tube will penetrate painted material aslant 
by the falling dross, without damaging laser equipment, an anchor effect increases further. The 
operation of these this inventions is characteristic especially, when painted material is a metal : 
plate. 
[0021] 

[Example] Below, this invention is explained based on the example shown in a drawing. The 
sectional view of painted material in which drawing 1 and drawing 2 showing the first example 
which applied this invention, and showing the outline of the approach drawing 1 opens a through 
tube by laser radiation, and drawing 2 are the sectional views of the paint object which painted 
to the painted material after giving the paint surface treatment approach. 
[0022] One in drawing is painted material and the metal plate which consists of an aluminum 
panel with a thickness of 2mm used for the outer wall of a building is used for it by this example. 
And after performing the below-mentioned paint surface treatment to the painted material 1, one 
field of the painted material 1 which paints is set to painted surface-ed 1 a, and the background 
of painted surface-ed 1a is set to rear-face 1b. Moreover, two in drawing shows the exposure 
range of the laser when opening a through tube in the painted material 1, and 2in drawing a is the 
focus of a laser beam. At this example, as laser, although carbon dioxide gas laser is used, of 
course, other laser can be used. 

[0023] Next, the paint surface treatment approach about the painted material 1 is described. The 
conditions of an exposure of laser set an output to 1.0kW, focal 2a of a laser beam considers as 
2.0mm front from painted surface-ed 1a of the painted material 1, and laser radiation time 
amount is made into 0.5 seconds. This laser is irradiated from the painted surface-ed 1a side of 
the painted material 1 in many parts on painted surface-ed 1a, and many through tubes 3 which 
are the diameters of 0.45mm are opened in the painted material 1 by the diameter of 0.3mm, and 
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rear-face 1b at painted surface-ed 1a. Then, the front face of the painted material 1 is washed 
and paint surface treatment is completed. 

[0024] And the thickness of the paint film 4 in the painted surface-ed 1a is 0.3mm, performs 
paint baking for fluororesin processing by the usual approach, and is taken as the paint object 5 
at the painted material 1 after paint surface treatment so that paint film support section 4a may 
enter in a through tube 3 and it may **** from the paint film 4. Thereby, the paint object 5 
excellent in the adhesion of the painted material 1 and a paint film 4 is acquired. 
[0025] Next, drawing 3 and drawing 4 explain the second example. The sectional view of painted 
material in which drawing 3 shows the direction of radiation of laser, and drawing 4 are the 
sectional views of a paint object. The painted material 1 which performs paint surface treatment 
is the same metal plate as the aforementioned example. And the painted material 1 is arranged 
horizontally and it is made for painted surface-ed 1a to become an inferior surface of tongue by 
the paint surface treatment approach of this example. And on the same conditions as the 
aforementioned example, the laser of the big pulse wave of peak power is irradiated from the 
bottom slant of the painted material 1, as shown in drawing 3 , and a hole is opened. 
[0026] Thus, as shown in drawing 4 , a front face is washed for the through tube 3 aslant 
penetrated to the painted material 1 like said example after many open beams, paint surface 
treatment is completed, said same paint is performed to this painted material 1, and it considers 
as the paint object 5. According to this example, in order to fall from the front-face top of the 
painted material 1 , or a hole by the self-weight, it is lost that dross 6 adheres to the painted 
material 1, and a bad influence attains to the adhesion of the painted material 1 and a paint film 
4 and the appearance of the paint object 5 of the dross 6 produced by irradiating laser at the 
painted material 1 which is a metal plate. Moreover, a blemish is not attached by the dross 6 to 
which laser equipment falls. And the adhesion of the painted material 1 and a paint film 4 
becomes still better with the configuration of paint film support section 4a. Moreover, since a 
hole is opened by the big pulse wave of peak power, it is finished, and precision serves as the 
high paint surface treatment approach. 

[0027] In addition, drawing 1 - drawing 4 change and draw the ratio of the magnitude of each 
part with an actual thing, in order to make each example intelligible. Moreover, this invention of 
the ability to carry out in various modes is natural, without being caught by these examples. 
[0028] 

[Effect of the Invention] According to this invention, by having opened many through tubes with 
a diameter of 0.1 -0.5mm in painted material, the distortion by the thermal expansion of painted 
material or bending of painted material was absorbed in the part of a through tube, and also 
increased the adhesion force of painted material and a paint film according to the anchor effect. 
Therefore, the beautiful paint result was obtained and processing of a complicated, configuration 
even of after bending processing of painted material was also attained. Furthermore, the paint 
object which demonstrates the outstanding adhesion force and weatherability could be acquired, 
without spoiling the problem and design nature of lightweight-izing of painted material. 
[0029] And the painted surface-ed side was small in the diameter of a through tube, by having 
enlarged the rear-face side, the anchor effect became more remarkable and the adhesion force 
of painted material and a paint film increased further. Next, the through tube was able to be 
opened with an easily and sufficient precision by having irradiated laser as an approach of 
opening the small through tube of 0.1-0.5mm in painted material. And adjustment of the focus of 
a laser beam enabled the diameter of a through tube to change magnitude by its painted 
surface-ed and rear-face side. 

[0030] Moreover, it was able to carry out with a precision easily [ a painted surface-ed side is 
small in the diameter of the through tube of a metal plate, and / also enlarging a rear-face side ], 
and sufficient by having located the focus of a laser beam near the painted surface-ed of 
painted material. And the bad influence to the adhesion of the painted material and paint film by 
the unnecessary object produced in case a through tube is opened, or the appearance of a paint 
object was able to be prevented by having arranged painted material horizontally and having 
opened the through tube from the lower part of painted material. 

[0031] Here, by having opened the through tube by the laser radiation from the bottom slant of 
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painted material, laser equipment was able to be protected and the anchor effect by the through 
tube was able to be increased further, the effectiveness of these this inventions was excellent 
especially, when painted material was a metal plate — it becomes. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of the painted material of the first example. 
[Drawing 2] It is the sectional view of the paint object of the first example. 
[Drawing 3] It is the sectional view of the painted material of the second example. 
[Drawing 4] It is the sectional view of the paint object of the second example. 
[Description of Notations] 
1 Painted Material 
1a A painted surface-ed 
1b Rear face 

2a The focus of a laser beam 

3 Through Tube 

4 Paint Film 

4a Paint film support section 

5 Paint Object 
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